All Vibrio vulnificus strains tested (four clinical isolates and eight environmental isolates) hemolyzed human erythrocytes. In contrast to findings with Vibrio parahaemolyticus, in which hemolytic activity correlates with isolation from clinical specimens, results from the present study suggest that hemolysis is not useful in differentiating V. vulnificus strains. at 37°C for 16 h and examined for zones of betahemolysis. Reactions with V. parahaemolyticus were as expected. Growth of both V. parahaemolyticus strains (P-1 and P-6) was luxuriant ( Fig. 1) . A prominent beta-hemolytic zone was seen extending 3 mm beyond the edge of growth of the Kanagawa-positive strain P-1 in contrast to the absence of hemolysis around the Kanagawa-negative strain P-6. V. vulnificus reactions on Wagatsuma agar were less clear. Compared to V. parahaemolyticus, growth of all V. vulnificus strains was scant. On careful inspection, two hemolytic zones were observed around all V. vulnificus colonies. A faint zone of beta-hemolysis was observed at the growth edge. A second zone extending 4 mm beyond the colony edge was apparent only because of its dark border, which contrasted with the medium color. This reaction was internediate between that seen with Kanagawa-positive and -negative strains of V. parahaemolyticus and, therefore, could not be confidently interpreted. Iida and Shiozaki (6) described a method for the Kanagawa reaction in liquid medium. Five milliliters of nutrient broth (pH 7.0) containing 2% NaCl and 2% washed, pooled human erythrocytes (prepared as described above) was aseptically dispensed into screw cap tubes (20 by 145 mm). After inoculation with V. vulnificus and V. parahaemolyticus, these tubes were incubated at 37°C for 16 h in a horizontal position. Cultures were centrifuged at 1,500 x g and 4°C for 10 min, and hemolysis was read at 540 nm on a Spectronic 20 (Bausch & Lomb, Inc.) spectrophotometer (path length, 11.67 mm). Spectrophotometer readings of the four Kanagawa-positive V. parahaemolyticus strains exceeded 1.75, whereas the readings of the four Kanagawa-negative strains were less than 0.52 (Table 1) . Visually, the difference in these reactions was dramatic (Fig. 2) . Erythrocyte hemolysis was com-457 on June 24, 2017 by guest
ferentiate V. vulnificus from Vibrio parahaemolyticus are lactose fermentation, the production of,-galactosidase, and lower NaCl tolerance (5, 7) . Strains of V. parahaemolyticus are tested for potential virulence by their hemolytic activity on a specially prepared blood medium referred to as Wagatsuma agar (the Kanagawa reaction) (3) . Kanagawa-positive strains completely lyse erythrocytes (beta-hemolytic), are isolated most frequently from outbreaks of food poisoning, and are considered pathogens. Conversely, Kanagawa-negative strains are nonhemolytic, are isolated most frequently from environmental sites, and are considered non-pathogens (2, 8 (Table 1) . Visually, the difference in these reactions was dramatic (Fig. 2) . Erythrocyte hemolysis was com- plete in the tubes inoculated with Kanagawapositive strains (e.g., P-1), whereas Kanagawanegative strains (e.g., P-6) failed to hemolyze FIG. 2 . Hemolysis in nutrient broth-erythrocyte medium of V. parahaemolyticus (P-1 and P-6) and V. vulnificus (L-5, -6, -7, and -8) and uninoculated medium as control.
erythrocytes, and the medium in which they were grown appeared similar to the uninoculated medium control. V. vulnificus strains, whether from clinical or environmental sites, produced hemolysis that was spectrophotometrically (Table 1) and visually (L-5, L-6, L-.7, and L-8 in Fig. 2) similar to that produced by Kanagawa-positive strains of V. parahaemolyticus. These (4) . Further studies are needed to define the relationship of hemolysis of V. vulnificus to its virulence.
